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CONTINUOUS BANDING SYSTEM FOR WRAPPING AN ELONGATED 
ARTICLE SUCH AS A STACK OF INTERFOLDED PAPER TOWELS 
BACKGROUND AND SUMMARY OF THE INVENTION 
This invention relates to a system for applying a sleeve-type wrapper to an 
5 elongated article such as a compressible elongated stack or log of interfolded paper towels or 
the like. 

Articles such as paper towels are typically packaged by compressing a stack of 
articles and applying a pair of webs about the compressed stack. The webs are applied such 
that end portions of the webs overlap each other, and an adhesive is placed between the 

10 overlapping portions of the webs. The webs are thus secured together about the stack, to 
form a band or wrapper that maintains the stack in compression during shipment and storage. 

Different types of wrapping or banding systems have been developed for 
wrapping a compressed stack of articles such as paper towels. In one such system, a stack of 
interfolded paper towels is first cut to length, and is advanced by a pair of convergent belts 

15 which apply compression to the stack. Top and bottom sheets of wrapping material are 

applied about the compressed stack, such that the side edges of the sheets overlap each other, 
and the overlapping side edges are secured together by an adhesive so as to form individually 
wrapped packages. In another system, the individual sheets of wrapping material are 
replaced with upper and lower rolled webs of wrapping material, which are applied to an 

20 elongated log or stack of interfolded paper towels. The stack is simultaneously advanced 
and compressed, and the upper and lower webs are unwound from the supply rolls of web 
material and applied to the compressed stack such that the side edges of the upper and lower 
webs of wrapping material overlap each other. Adhesive is applied between the overlapping 
side edges of the webs, which are pressed together as the stack is advanced through a 

25 discharge section of the apparatus, which allows the adhesive to set. The webs are severed in 
a location corresponding to the end of the stack or log, such that the upper and lower webs 
are applied to the foil length of the log. The wrapped log is then supplied to a cutting 
mechanism such as a log saw, where the log is cut into lengths according to customer 
specifications in preparation for packaging and shipment. This type of system is 
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advantageous in that a relatively long stack or log can be wrapped in a single wrapping 
operation, and subsequently cut into individual packages of any desired length. 

Advances in interfolding technology have enabled production of a substantially 
continuous stack or log of articles such as interfolded paper towels. However, drawbacks are 
5 associated with utilization of packaging or banding systems as described above in connection 
with a continuously produced log of paper towels. In order to adapt the prior art wrapping 
system, the continuous log must be cut to length to form individual stacks which are then 
wrapped or banded. This detracts from the overall goal of a continuous production facility 
by adding the step of cutting the continuously produced log prior to wrapping. While other 
1 0 types of prior art wrapping systems provide the ability to wrap a relatively long article by 
supplying the wrapping material from rolls, the maximum length of the log that can be 
wrapped is dictated by the length of the web of wrapping material wound onto the supply 
roll. 

It is an object of the present invention to provide a system for applying a 
15 sleeve-type package or wrapper to an elongated article, which is capable of providing 

continuous operation so as to enable packaging of a continuous article, such as an elongated 
continuous stack or log of interfolded paper towels. Another object of the invention is to 
provide such a system in which the webs of wrapping material are applied in a manner 
similar to that of the prior art, to produce packages, such as wrapped paper towels, that have 
20 essentially the same construction as in the prior art. Another object of the invention is to 
provide such a system which has the capability to continuously wrap an elongated article and 
which requires minimal manpower to maintain the supply of wrapping material. Yet another 
object of the invention is to provide such a system which utilizes existing technological 
concepts in advancement of the elongated article, such as the continuous stack or log of 
25 interfolded paper towels, and incorporates a feature for continuously supplying wrap 
material. 

In accordance with the present invention, a system for wrapping an elongated 
article, such as a continuous stack or log of interfolded paper towels, includes an advancing 
mechanism engaged with the elongated article, which is operable to advance the elongated 
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article in a direction along a longitudinal axis defined by the elongated article. The system 
further includes a first web supply arrangement for continuously supplying a first web of 
wrapping material, and a second web supply arrangement for continuously supplying a 
second web of wrapping material. The system further includes a web application 
5 arrangement for applying the first and second webs of wrapping material to the elongated 
article as the elongated article is advanced by the advancing mechanism. The web 
application arrangement is operable to apply the first and second webs such that adjacent end 
areas of the first and second webs overlap each other. The system further includes a bonding 
arrangement for bonding the overlapping end areas of the first and second webs together so 

10 as to secure the first and second webs about the elongated article. 

The first and second web supply arrangements each include a pair of web 
supply stations, each of which is adapted to supply a web of wrapping material from a source 
such as a supply roll. Each of the first and second web supply arrangements further includes 
a splicing mechanism, which is operable to splice together the trailing end of a web of 

15 wrapping material from one of the sources with the leading end of the web of wrapping 
material from the other of the sources, to provide a continuous supply of the web of 
wrapping material to the web application arrangement. The trailing and leading ends of the 
respective webs of wrapping material are temporarily maintained stationary while the 
splicing mechanism splices the web ends together. Each web supply arrangement further 

20 includes a take-up or traveling web storage arrangement downstream of the splicing 

mechanism and upstream of the web application arrangement. In this manner, the web of 
wrapping material is continuously supplied to the web application arrangement from the 
take-up or storage arrangement while the ends of the respective webs are maintained 
stationary for splicing together. In one form, the take-up or storage arrangement is in the 

25 form of a festoon-type mechanism consisting of a series of stationary rollers and a series of 
movable rollers which are movable toward and away from the stationary rollers, and the web 
of wrapping material is trained about both the stationary and movable rollers. While the web 
ends are maintained stationary for splicing, the web of wrapping material continues to be 
advanced downstream of the splicing arrangement, and the movable rollers of the festoon- 
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type mechanism are moved toward the stationary rollers to enable a continuous supply of the 
web of wrapping material to the web application arrangement during the splicing operation. 
Subsequently, the spliced web is allowed to be advanced, to enable the movable rollers to 
again be moved away from the stationary rollers so as to restore the length of the web that 
5 travels through the festoon-type mechanism to any amount sufficient to accommodate a 
subsequent splicing operation. In one embodiment, the movable rollers are carried by a 
movable arm, which provides the storage capacity for the web of wrapping material so as to 
enable the web of wrapping material to continuously be supplied to the web application 
arrangement while the web ends are maintained stationary during the splicing operation. 

10 The advancing mechanism is operable to advance the elongated article in a first 

direction along the longitudinal axis define by the elongated article. The first and second 
web supply arrangements are oriented so as to supply the first and second webs of wrapping 
material in a second direction transverse to the first direction, such that the web supply 
arrangements do not interfere with the elongated article as it is supplied to the advancing 

15 mechanism. Each of the first and second webs of wrapping material is engaged with a 
diverter located between the respective web supply arrangement and the web application 
arrangement, to change the direction of movement of the web from the second direction to 
the first direction prior to supply of the web to the web application arrangement. 

Each web supply station is configured to supply a web of wrapping material 

20 from a source, such as a supply roll of wrapping material which is rotatably supported at the 
web supply station, e.g. by engagement with a spindle or the like. An unwind mechanism is 
provided at each web supply station for imparting rotation to the web supply roll. In one 
embodiment, the unwind mechanism is a pivoting belt-type arrangement that engages the 
outer surface of the roll to assist in rotating the roll about the spindle. Each web supply 

25 station further includes a hoist for use in lifting the supply roll and engaging the supply roll 
with the spindle. 

The invention contemplates an apparatus for wrapping an elongated article 
such as a continuous stack or log of interfolded paper towels, as well as a method of 
wrapping an elongated article, substantially in accordance with the foregoing summary. 
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Various other features, objects and advantages of the invention will be made 
apparent from the following description taken together with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The drawings illustrate the best mode presently contemplated of carrying out 

5 the invention. 

In the drawings: 

Fig. 1 is an isometric view of a system for continuously wrapping an elongated 
article such as a continuous stack or log of interfolded paper towels, in accordance with the 
present invention; 

10 Fig. 2A is a top plan viqw of a portion of the wrapping system of Fig. 1, 

showing the web supply arrangements for continuously supplying first and second webs of 
wrapping material; 

Fig. 2B is a top plan view of a portion of the wrapping system of Fig. 1, 
illustrating the article advancement and web application components of the system; 
15 Fig. 3 is an elevation view of the wrapping system of Fig. 1, primarily showing 

one of the web supply arrangements shown in plan in Fig. 2A; 

Fig. 4 is another elevation view of the wrapping system of Fig. 1, primarily 
showing the article advancement and web application features shown in plan in Fig. 2B; 

Fig. 5 is an enlarged partial side elevation view with reference to line 5-5 of 
20 Fig. 3, showing one of the splicing mechanisms for splicing together the trailing end of one 
web of wrapping material and the leading end of another web of wrapping material; 

Fig. 6 is a section view taken along line 6-6 of Fig. 3; 

Fig. 7 is an enlarged partial elevation view showing a portion of the wrapping 
system illustrated at line 7-7 of Fig. 6; 
25 Fig. 8 is a partial section view taken along line 8-8 of Fig. 6; 

Fig. 9 is a partial section view taken along line 9-9 of Fig. 6; 

Fig. 10 is a partial section view taken along line 10-10 of Fig. 7; 

Fig. 1 1 is a partial section view taken along line 11-11 of Fig. 7; 

Fig. 12 is a partial section view taken along line 12-12 of Fig. 7; 
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Fig. 13 is a partial section view taken along line 13-13 of Fig, 7; 

Fig. 14 is a partial section view taken along line 14-14 of Fig. 7; and 

Fig. 1 5 is a section view of an elongated stack of interfolded paper towels 
wrapped utilizing the wrapping system of the present invention as shown in Figs. 1-14. 
5 DETAILED DESCRIPTION OF THE INVENTION 

Fig. 1 illustrates a sleeve-type wrapping or packaging system 20 in accordance 
with the present invention. Generally, wrapping system 20 includes a web supply section 22 
and a wrapping section 24. Wrapping system 20 is adapted to apply a wrapper formed of a 
pair of webs about an elongated article, shown at 26, which representatively may be a 
10 continuous stack or log of interfolded paper towels, or any other type of elongated article 
adapted to be wrapped or encased in a sleeve-type wrapper. In an embodiment in which 
elongated article 26 is a continuous stack or log of interfolded paper towels, the interfolded 
towels are formed from a large number of continuously supplied paper towel webs which are 
subjected to an interfolding operation and formed into the continuous stack or log, 
15 represented as elongated article 26. Wrapping system 20 functions to receive elongated 

article 26 and to subject elongated article 26 to compression, and to thereafter wrap a pair of 
webs about the compressed elongated article 26 and bond or seal the webs together, to 
produce a compressed and wrapped elongated article 26 that can be supplied to a saw or the 
like which severs the wrapped article 26 into individual sections for shipment. Hereafter, 
20 elongated article 26 will be referred to as a stack or log of interfolded paper towels, although 
it is understood that wrapping system 20 of the present invention may be utilized to wrap any 
other type of elongated article. 

Wrapping system 20 functions to apply a pair of webs of wrapping material 
about elongated article 26 as elongated article 26 is advanced through wrapping section 24. 
25 The pair of webs are supplied to wrapping section 24 from web supply section 22. 

As shown in Figs. 1 and 2A, web supply section 22 includes a pair of web 
supply stations shown generally at 28a, 28b for supplying a first web of wrapping material, 
shown at 30, to wrapping section 24, and a second pair of web supply stations 32a, 32b for 
supplying a second web of wrapping material, shown at 34, to wrapping section 24. 
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Web supply section 22 includes a base plate 38 on which the components of 
web supply section 22 are supported. Base plate 38 is adapted to rest on a floor or other 
supporting surface forming a part of the production facility within which wrapping system 
20 is located, although it is understood that any other satisfactory type of support 
5 arrangement may be employed. A pair of support columns 40a, 40b are mounted at their 
lower ends to base plate 38, and extend vertically upwardly therefrom. A transverse beam 
42a is mounted to the upper end of support column 40a, and a transverse beam 42b is 
mounted to the upper end of support column 40b. A wheeled hoist 44a is movably engaged 
with beam 42a at first web supply station 28a, and a wheeled hoist 44b is movably engaged 

10 with beam 42b at first web supply station 28b. Similarly, a wheeled hoist 46a is engaged 
with beam 42a at second web supply station 32a, and a wheeled hoist 46b is movably 
engaged with beam 42b at second web supply station 32b. 

A spindle 48a is mounted to and extends outwardly from engaged with support 
column 40a at web supply station 28a, and a spindle 48b is mounted to and extends 

15 outwardly from support column 40b at web supply station 28b. Similarly, as shown in Fig. 
3, a spindle 50a is mounted to and extends outwardly from support column 40a at web 
supply station 32a, and a spindle 50b is mounted to and extends outwardly from support 
column 40b at web supply station 32b. 

A first roll 52a of web-type wrapping material, such as a kraft paper material, 

20 is rotatably supported on spindle 48a at web supply station 28a, and a second roll of web- 
type wrapping material is rotatably supported on spindle 48b at web supply station 28b. 
Similarly, a first roll of web-type wrapping material 56a is rotatably supported on spindle 
50a at web supply station 32a, and a second roll of web-type wrapping material 54b is 
rotatably supported on spindle 50b at web supply station 32b. Rolls 52a, 52b are alternately 

25 or sequentially unwound so as to continuously supply first web 30 to wrapping section 24. 
Similarly, rolls 54a, 54b are alternately or sequentially unwound so as to continuously supply 
second web 34 to wrapping section 24. In a manner to be explained, the trailing end of one 
of rolls 52a, 52b is spliced to the leading end of the other of rolls 52a, 52b to continuously 
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supply first web 30. Similarly, the trailing end of one of rolls 54a, 54b is spliced to the 
leading end of the other of rolls 54a, 54b, to continuously supply second web 34. 

Hoists 44a, 44b are employed to lift rolls 52a, 52b, respectively. Hoists 44a, 
44b travel on beams 42a, 42b, respectively, so as to enable rolls 52a, 52b to be mounted to 
5 spindles 48a, 48b, respectively. Similarly, hoists 46a, 46b are utilized to lift rolls 54a, 54b, 
respectively. Hoists 46a, 46b travel on respective beams 42a, 42b to enable rolls 54a, 54b to 
be mounted to spindles 50a, 50b, respectively. Each hoist includes a lifting cable C having a 
hook H at its lower end, which is adapted to engage a transport frame F configured to 
support one of the rolls during transport. Using the transport frame F, each roll is secured to 

10 the hoist hook H so as to enable the roll to be lifted by the hoist, and the hoist is then moved 
on the respective beam so as to engage the roll with its respective spindle. The frame 56 is 
then disengaged from the roll, and is employed to transport another roll for replacing the 
prior roll when it is exhausted. 

Each web supply station includes an unwind mechanism for imparting rotation 

15 to its associated roll to rotate the roll about its respective spindle. Web supply station 28a 
includes a web unwind mechanism shown generally at 58a, which is adapted to engage the 
outer peripheral surface of roll 52a so as to rotate roll 52a about spindle 48a. Similarly, web 
supply station 28b includes a web unwind mechanism 58b which is adapted to engage the 
outer peripheral surface of roll 52b to rotate roll 52b. Web supply station 32a includes an 

20 unwind mechanism 60a which is adapted to engage the outer peripheral surface of roll 54a to 
rotate roll 54a, and web supply station 32b includes an unwind mechanism 60b which is 
adapted to engage the outer peripheral surface of roll 54b to rotate roll 54b. In addition, each 
side of web supply section 22 includes a splicing mechanism for splicing together the trailing 
end of one of the rolls of web material with the leading end of the other of the rolls of web 

25 material. In this manner, the splicing together of the roll ends is operable to enable a 

continuous supply of the webs from both sides of web supply section 22 to wrapping section 
20. A splicing mechanism 62 is located between web supply stations 28a and 28b, and a 
splicing mechanism 64 is located between web supply stations 32a and 32b. 
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Web unwind mechanisms 58a, 58b and 60a, 60b are identical in construction, 
and like reference characters will be used for each web unwind mechanism to facilitate 
clarity. 

As shown in Figs. 1-3, each web unwind mechanism 58a, 58b, 60a and 60b 
5 includes a frame 68 that is pivotably mounted at its lower end to and between a pair of plates 
70. A box-type support 72 is secured to base plate 38, and includes an upper mounting plate 
74 to which plates 70 are secured. A lever arm 76 is connected to each conveyor frame 68, 
and extends below upper mounting plate 74. An actuating cylinder assembly 78 is secured to 
support 72 below upper mounting plate 74, and includes an extendible and retractable 

10 actuating rod 80 pivotably secured at its outer end to lever arm 76. In this manner, operation 
of cylinder assembly 80 functions to provide pivoting movement of unwind mechanism 
frame 68, toward and away from its respective supply roll, about a pivot axis defined by the 
pivotable mounting of frame 68 to and between plates 70. 

Each web unwind mechanism further includes an inner drive spindle 82 that 

15 extends along an axis coincident with the pivot axis of frame 68, and an outer idler spindle 
84, both of which are rotatably mounted to frame 68. A drive belt 86 is trained about drive 
spindle 82 and idler spindle 84. Rotary power is input to each drive spindle 82 from a power 
input assembly 88, which includes a motor 90 that provides input power to a gear reducer 92, 
which in turn provides rotary input power to drive spindle 82 so as to impart rotation to drive 

20 spindle 82. In this manner, actuating cylinder 78 is operated to pivot frame 68 to a position 
in which drive belt 86 contacts the outer peripheral surface of the web supply roll, such as 
52a, 52b and 54a, 54b. Operation of motor 90 causes drive belt 86 to move, such that 
contact of drive belt 86 with the outer surface of the web supply roll functions to rotate the 
web supply roll about its associated spindle, such as 48a, 48b and 50a, 50b. 

25 During normal operation, first web 30 is supplied from one of the web supply 

rolls 52a, 52b, and second web 34 is supplied from one of the web supply rolls 54a, 54b. 
First web 30 is routed through splicing mechanism 62, and through a festoon-type web 
storage or take-up mechanism 96 located downstream of splicing mechanism 62. Similarly, 
secured web 34 is routed through splicing mechanism 64 and is engaged with a festoon-type 
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take-up or storage mechanism 98 located downstream of splicing mechanism 64. Normally, 
storage mechanisms 96, 98 are in the position of Fig. 3, in which the associated web 30, 34 
travels through the storage mechanism in a serpentine path having long stretches or runs, 
such that a large quantity of web material travels in and through the storage mechanism. The 
5 serpentine path is defined by a series of stationary lower rollers 100 engaged with base plate 
38, as well as a series of movable upper rollers 102 engaged with a movable frame assembly 
which includes a pair of spaced apart arms 104. At its end opposite rollers 102, each arm 
104 is pivotably mounted to a support 106 extending upwardly from base plate 38, via a 
pivot connection 108. 

10 Each storage mechanism 96, 98 further includes an extendible and retractable 

cylinder assembly 110 interconnected between base plate 38 and a cross member 111 which 
extends between frame arms 104. Cylinder assembly 110 includes an extendible rod, such 
that cylinder assembly 1 10 is operable to raise frame arms 104 and upper rollers 102, as 
shown in Fig. 3, and is also operable to enable frame arms 104 to be lowered so as to move 

15 upper rollers 102 toward lower rollers 100. With this construction, the frame assembly 
including arms 104 can be moved by operation of a cylinder assembly 110 between a 
lowered position as shown in Fig. 1 and a raised position as shown in Fig. 3 when the upper 
rollers 102 are in the raised position of Fig. 3, a significant quantity of the web, such as 30, 
34, is located in the serpentine path defined by lower rollers 100 and upper rollers 102. 

20 When the upper rollers 102 are in the lowered position of Fig. 1, the overall length of the 
web in the storage mechanism 96, 98 is significantly less than when upper rollers 102 are in 
the raised position. 

Normally, upper rollers 102 are raised, as shown in Fig. 3, to provide a 
maximum amount of first web 30 and second web 34 located within the serpentine path 

25 defined by storage mechanisms 96, 98, respectively. 

Splicing mechanism 62 is located between web supply stations 28a, 28b and 
storage mechanism 96. Similarly, splicing mechanism 64 is located between web supply 
stations 32a, 32b and storage mechanism 98. Each splicing mechanism 62, 64 is operable to 
splice together the trailing end of an exhausted supply roll with the leading end of a fresh 
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supply roll, to ensure a continuous supply of webs 30, 34 to wrapping section 24. Each 
splicing mechanism 62, 64 is operable to maintain stationary both the downstream and the 
upstream webs while the splicing operation is accomplished. 

Splicing mechanisms 62 and 64 are identical in construction, and like reference 
5 characters will be used for each splicing mechanism to facilitate clarity. Referring to Fig. 5, 
each splicing mechanism 62, 64 includes a pair of mirror image web feed sections 1 12a, 
1 12b, which include respective lower guide rollers 1 13a, 1 13b, and upper guide rollers 1 14a, 
1 14b. Lower guide roller 1 13a engages the web of wrapping material, shown at Wi, which 
is supplied from a supply roll such as 52a, 54a when the supply roll is mounted such that 

10 web Wi emanates from the bottom of the supply roll. Lower guide roller 1 13b similarly 
engages a web of wrapping material W2 supplied from a supply roll such as 52b, 54b when 
the supply roll is mounted such that web W 2 emanates from the bottom of the supply roll. 
Upper guide rollers 1 14a, 1 14b engage and guide webs Wi, W 2 , respectively, when the 
associated web supply roll is mounted such that the web emanates from the top of the supply 

15 roll. From guide rollers 1 13a, 1 13b and 1 14a, 1 14b, respective webs Wi and W 2 are supplied 
to respective inner guide rollers 1 1 5a, 1 1 5b. A knife assembly 1 1 6a is located between 
upper guide roller 1 14a and inner guide roller 1 15a, and a knife assembly 1 16b is located 
between upper guide roller 1 14b and inner guide roller 1 15b. Webs Wi, W 2 pass over 
respective anvils 1 17a, 1 17b forming a part of respective knife assemblies, and knife 

20 assemblies 1 1 6a, 1 1 6b include respective guillotine-type knives 1 1 8a, 1 1 8b, each of which is 
mounted to the extendible and retractable rod of a selectively actuable cylinder assembly 
associated with the respective knife assembly 116a, 116b. 

From respective inner guide rollers 1 15a, 1 15b, webs Wi, W 2 extend 
downwardly and are separated by a separator plate 119 located between inner guide rollers 

25 1 1 5a, 1 1 5b. A selectively operable nip assembly is located below inner guide rollers 1 1 5a, 
1 15b, and includes a movable nip roller 120a and a stationary nip roller 120b. Movable nip 
roller 120a is mounted to a bracket assembly which includes a pair of end plates 121 which 
are pivotably engaged with a pivot rod P. A pancake-type cylinder assembly 122 is mounted 
below nip roller 120a, and includes an extendible and retractable rod pivotably engaged with 
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the lower end of end plates 121 at a location below movable nip roller 120a. With this 
arrangement, operation of cylinder assembly 122 is operable to selectively pivot the bracket 
assembly including end plates 121 , to selectively bring nip roller 120a into contact with 
stationary nip roller 120b and to selectively move movable nip roller 120a to a position 
5 spaced from stationary nip roller 120b. A drive motor 123 is drivingly engaged with 
stationary nip roller 120b via a drive belt or chain 125, which is trained about the output 
member of drive motor 123 and an input sprocket 127 to which stationary nip roller 120b is 
mounted. A pair of vacuum bars 129a, 129b are mounted above respective nip rollers 120a, 
120b. 

10 In operation, each splicing mechanism 62, 64 functions as follows to splice 

together a pair of webs Wi, W 2 . In (he case of splicing mechanism 62, webs Wi, W 2 are 
supplied from respective supply rolls 52a, 52b, and in the case of splicing mechanism 64 
webs Wi, W 2 are supplied from respective supply rolls 54a, 54b. During normal operation, 
one of webs W b W 2 is being advanced for supply to wrapping section 24. Representatively, 

15 the following description will identify the advancing web as web Wi, although it is 

understood that the advancing web could be either of webs Wi, W 2 . During advancement, 
cylinder assembly 122 is extended so that movable nip roller 120a is moved into engagement 
with stationary nip roller 120b, so that the nip defined between rollers 120a, 120b functions 
to advance the web and to draw the web off of the respective supply roll. During such 

20 advancement of web Wi, an operator loads a supply roll such as 52b, 54b onto its respective 
web supply station 28b, 32b, and manually advances web W 2 off of its supply roll so as to 
position the web either over lower guide roller 1 13b or under upper guide roller 1 14b, and 
through knife assembly 1 16b above anvil 1 17b and below knife 1 18b. The operator applies a 
length of splice tape to the end of web W 2 , to the surface of web W 2 that faces web Wj when 

25 the operator advances web W 2 over inner guide roller 1 1 5b. Separator plate 119 functions to 
maintain webs W b W 2 apart from each other as webs W h W 2 extend downwardly from 
respective inner guide rollers 1 15a, 1 15b. The operator continues to advance web W 2 
downwardly so that the end of web W 2 is located just above the nip defined between nip 
rollers 120a, 120b, and vacuum is supplied to vacuum bar 129b so as to draw the end of web 
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W 2 away from web W! and to thereby prevent webs Wi, W 2 from coming together. When it 
is desired to initiate the splicing operation, i.e. when the supply roll for web Wi is nearly 
exhausted, knife assembly 1 16a is operated so as to sever web Wi. The vacuum to tube 129b 
is cut off so as to release the end of web W 2 to which the splice tape is applied. Pancake 
5 cylinder assembly 122 is then moved from its retracted position to its extended position, to 
catch the leading end of web W 2 in the nip between stationary nip roller 120b and movable 
nip roller 120a, which functions to clamp the trailing end of web Wi and the leading end of 
web W 2 between nip rollers 120a, 120b. This clamping action on the splicing areas of webs 
Wi, W 2 functions to temporarily stop the advancement of web Wi, and drive motor 123 is 

10 operated so as to slowly advance the splicing areas of webs Wi, W 2 so as to apply pressure to 
the overlapping web areas with the splice tape located therebetween. The spliced areas of 
webs Wi, W 2 are advanced slowly, to enable the adhesive between webs Wi, W 2 to cure to a 
degree sufficient to ensure that webs Wi, W 2 remain intact and spliced together for 
subsequent advancement through web supply section 22. During this time, the festoon-type 

15 web storage mechanism, such as 96, 98, functions in the manner described above to enable 
the stored length of web Wi to continually be advanced through web supply section 22. 
Once the splicing operation is complete, the festoon-type web storage mechanism such as 96, 
98 again returns to its extended position so as to store the required length of web material in 
preparation for a subsequent splicing operation. 

20 Once the splicing operation is complete, the web W 2 is the web, such as first 

web 30 or second web 34, which is supplied through web supply section 22 to wrapping 
section 24. While web W 2 is being unwound from its associated supply roll, the operator 
removes the core and the tail end portion of the supply roll of the prior web Wi, and mounts 
a fresh supply roll of web Wi to be spliced together with the tail end of web W 2 when the 

25 supply of web W 2 is exhausted. To do so, the operator applies splice tape to the leading end 
of the fresh supply of web W b and threads web W! about the desired one of lower guide 
roller 1 13b or upper guide roller 1 14b, through knife assembly 1 16b and over inner guide 
roller 1 15b. Vacuum is supplied to vacuum tube 129b, to retain the end of web Wi away 
from the path of movement of web W 2 . When it is desired to splice the leading end of web 
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Wi to the trailing end of web W 2 , the splicing operation takes place as described above. In 
this manner, the supply of web material is continuous, to accommodate the continuous length 
of the elongated article 26 being supplied to wrapping section 24 of wrapping system 20. 

Each side of web supply section 22 further includes a nip-type unwind drive 

5 assembly, each of which applies tension to its respective web so as to advance the web 

through web supply section 22. An unwind drive assembly 124 (Fig. 1) is engaged with first 
web 30 at the discharge of web supply section 22. Similarly, an unwind drive assembly 126 
(Fig. 3) is engaged with second web 34 at the discharge of web supply section 22. Each 
unwind drive assembly 124, 126 is of conventional construction, and includes a motor which 

10 drives a nip roll arrangement so as to apply tension to the upstream area of the web to pull 
the web through the web supply section 22. As shown in Fig. 3, each of webs 30, 34 extends 
through a space defined below its associated support 72 from the endmost stationary lower 
roller such as 100 of its associated web storage mechanism 96, 98, and engages an idler 
roller such as 128, to redirect the web upwardly toward its associated unwind drive assembly 

15 124, 126. 

Downstream of unwind drive assemblies 124, 126, respective webs 30, 34 are 
engaged with a counterweighted dancer-type tension balancing mechanism 130, which is 
operable to ensure that webs 30, 34 are subjected to an equal amount of tension upon supply 
to wrapping section 24 of wrapping system 20. 

20 Web supply section 22 of wrapping system 20 is oriented relative to wrapping 

section 24 such that webs 30, 34 travel in a direction generally perpendicular to the direction 
in which elongated article 26 is advanced by wrapping section 24. At the discharge end of 
web supply section 22, first web 30 engages a lower 132 located downstream of tension 
balancing mechanism 130, and second web 34 travels upwardly for engagement with an 

25 upper roller 134. Wrapping section 24 includes a lower diagonally oriented turn bar 1 36 
with which lower web 30 is engaged, and a diagonally oriented upper turn bar 138 with 
which upper web 34 is engaged. Turn bars 136, 138 are oriented so as to convert the 
direction of motion of webs 30, 34, respectively, from a direction transverse to the 
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longitudinal axis of wrapping section 24 to a direction in line with the longitudinal axis of 
wrapping section 24. 

Wrapping section 24 functions in a manner generally similar to prior art 
wrapping devices, such as is available from Development Industries, Inc. of Green Bay, 
5 Wisconsin under its Model No. 120. As shown in Fig. 6, wrapping section 24 generally 
includes an inlet compression section 144, a web application area 146, an adhesive 
application area 148, and a discharge section 150. 

Inlet compression section 144 includes a lower set of rollers 154 that support 
the upper run of a lower drive belt 155, and an upper set of rollers 156 that overlie the lower 

10 run of an upper drive belt 157. Upper rollers 156 . converge toward lower rollers 154 in an 
upstream-to-downstream direction, so that the facing surfaces of lower drive belt 155 and 
upper drive belt 157 apply a compressive force to elongated article 26 as elongated article 26 
travels through inlet compression section 144. At the downstream end, upper rollers 156 are 
spaced equally from lower rollers 154, so as not to apply additional compression to 

15 elongated article 26 immediately upstream of web application area 146. In this manner, the 
elongated article 26, which may representatively be a stack of interfolded paper towels or the 
like, is compressed prior to wrapping with webs 30, 34. 

Lower web 30 is supplied from turn bar 136 to a set of pull rolls 158 driven by 
a motor 159, which function to apply tension to web 30 to advance web 30. Downstream of 

20 pull rolls 158, web 30 is engaged with a load cell 160, and passes through an opening 162 
between the downstream roller 154 of inlet compression section 144 and the upstream one of 
the upper discharge section rollers, shown at 164, to a location in which web 30 comes into 
contact with the lower surface of article 26. Similarly, upper web 34 is engaged with a set of 
pull rolls 166 driven by a motor 167, located downstream of upper turn bar 138. 

25 Downstream of upper pull rolls 166, upper web 34 is engaged with a load cell 168, and is 
supplied through an opening 170 between the downstream one of upper rollers 156 and the 
upstream one of the upper discharge section rollers, shown at 172. In this manner, upper 
web 34 is applied to the upper surface of elongated article 26. 
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A lower web former 174 is located downstream of lower opening 162, and 
includes a pair of angled forming wings adapted to engage the sides of lower web 30 located 
outwardly of elongated article 26, for folding the sides of lower web 30 upwardly about the 
sides of elongated article 26. Similarly, an upper web former 176 is located downstream of 
5 upper opening 170, and includes a pair of wings adapted to engage the sides of upper web 34 
located outwardly of elongated article 26, for folding the sides of upper web 34 downwardly 
about the sides of elongated article 26. Upper web former 176 is located upstream of lower 
web former 174, such that the outer areas of upper web 34 are folded downwardly against 
the sides of elongated article 26 prior to upward folding of the outer portions of lower web 
10 30 by web former 174. Lower and upper webs 30, 34, respectively, each have a width which 
is sufficient to provide an overlapping area of the adjacent side edges of lower web 30 and 
upper web 34 subsequent to folding of lower and upper webs 30, 34 by web formers 174, 
176, respectively. 

Adhesive application area 148 includes a pair of glue applicators 180 located 
15 one on either side of elongated article 26, each of which is positioned to apply a line of 
adhesive such as glue between the overlapping portions of lower and upper webs 30, 34, 
respectively. 

Downstream of lower and upper web formers 174, 176, respectively, and glue 
applicators 180, discharge section 150 includes respective lower and upper rollers 164, 172 

20 which are positioned to provide a constant height passage 1 82 through which elongated 

article 26 travels subsequent to application of lower and upper webs 30, 34, respectively. A 
lower drive belt 165 is engaged with lower rollers 164, and an upper drive belt 173 is 
engaged with lower rollers 172. The facing runs of respective lower and upper drive belts 
165, 173 engage elongated article 26 to advance elongated article 26 through passage 182. 

25 Passage 182 has a length sufficient to maintain compression on the wrapped elongated article 
26 for a duration that enables the glue applied between the overlapping portions of respective 
lower and upper webs 30, 34 to set, when elongated article 26 is advanced through passage 
182 at its top speed of operation by drive belts 165, 173. 
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On each side of passage 182, a pressure application assembly 186 is located at 
the upstream end of discharge section 150, immediately downstream of glue applicator 180. 
Each pressure application assembly 186 includes a cantilevered backing plate 188 which is 
located between the side of elongated article 26 and the overlapping area of webs 30, 34. 
5 Pressure application assembly 1 86 further includes a side seal belt 190 engaged with the 
output of a drive motor 192 and trained about an idler roller 194 (Fig. 7). Each backing plate 
188 extends rearwardly from upper web former 176, and is supported by support structure 
interconnected with the frame of wrapping section 24, including an upright support member 
196, Figs. 7, 10, and an inwardly extending support member 198 that extends inwardly from 

10 the upper end of upright support member 196 and is connected to backing plate 188. At its 
lower end, upright support member 196 is secured to a frame member 200 forming a part of 
the frame structure of wrapping section 24. In this manner, each backing plate 1 88 is 
supported in a cantilever fashion at its upstream end, and extends in a downstream direction 
throughout the length of lower and upper web formers 174, 176, respectively, and the length 

15 of pressure application assembly 186. Lower and upper webs 30, 34, respectively, are 
formed against backing plates 188, which provide a hard surface for seal belt 190 to bear 
against. The inner facing runs of side seal belts 190 are urged inwardly toward backing plate 
1 88 via a series of shoes. With this construction, seal belts 190 and backing plates 1 88 
function to apply high pressure to the overlapping areas of webs 30, 34 and the adhesive 

20 placed therebetween, to "iron out" the adhesive and distribute the adhesive evenly between 
the overlapping areas of webs 30, 34. 

Downstream of pressure application assembly 186, discharge section 150 of 
wrapping section 24 includes a pair of cooling bars 204 located one on either side of passage 
182, that extend throughout the remainder of the length of discharge section 150. Each 

25 cooling bar 204 is located so as to overlie the overlapping areas of webs 30, 34, and engages 
the outer surface of lower web 30 as the wrapped elongated article 26 is advanced through 
discharge section 150. Cooling bars 204 function to dissipate heat from the hot glue applied 
by glue applicators 180, to enable the glue to cure prior to discharge of the wrapped 
elongated article 26 from discharge section 150. Cooling bars 204 may be cooled via a 
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refrigeration unit, if necessary, to ensure that the glue is sufficiently cured prior to discharge 
from discharge section 150 so as to retain lower and upper webs 30, 34, respectively, about 
elongated article 26. 

As shown in Fig. 6, inlet compression section 144 of wrapping section 24 

5 includes a lower drive motor 208 that provides input power to a pulley 210 via a belt 212. In 
turn, pulley 210 is engaged with a pulley connected to an input roller 214 via a belt 216, and 
lower drive belt 155 is engaged with input roller 214 to impart movement to lower drive belt 
155. Belt 155 is supported by lower driven rollers 154, which act as idler rollers, such that 
the upwardly facing surface of the upper run of lower drive belt 155 functions to engage the 

10 lower surface of elongated article 26 as elongated article 26 is supplied to inlet compression 
section 144. Similarly, an upper drive motor 220 is engaged with a pulley 222 via a belt 224, 
and a belt 225 extends between pulley 224 and a pulley connected to an input roller 226. 
Upper drive belt 1 57 is engaged with input roller 226 to impart movement to upper drive belt 
157. Upper drive belt 157 is engaged with upper driven rollers 156, which thus function as 

15 idler rollers. The downwardly facing surface of the lower run of upper belt 157 functions to 
engage the upper surface of elongated article 26, to cooperate with lower belt 155 to provide 
advancement of elongated article 26 through inlet compression section 144. 

In a similar manner, discharge section 150 includes a lower drive motor 236 
engaged with a pulley 238 via a belt 240, which in turn is engaged with an input pulley 242 

20 via a belt 244. Input pulley 242 is connected to an input roller with which lower drive belt 
165 is engaged. Lower rollers 164 act as idler rollers by engagement with belt 165. In this 
manner, the upper run of lower belt 165 engages the lower surface of lower web 30 to 
advance the wrapped elongated article 26 through discharge section 150. An upper drive 
motor 252 is engaged with a pulley 254 via a belt 256, which provides input power to an 

25 input pulley 258 via a belt 260. An input roller 262 is driven by input pulley 258, and upper 
belt 173 is engaged with input roller 262 and with upper rollers 172. In this manner, upper 
rollers 172 act as idler rollers, and the lower run of belt 173 cooperates with the upper run of 
lower belt 165 to form the advancement mechanism by which the wrapped elongated article 
26 is advanced through passage 182. 
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A power lift arrangement is interconnected with the upper components of 
wrapping section 24 so as to enable upper rollers 156 and 172 to be raised relative to lower 
rollers 154 and 164, respectively. This provides the ability to clear any jams which may 
occur during operation, and to accommodate initial threading of elongated article 26 into and 
5 through wrapping section 24. 

In operation, elongated article 26 is continuously supplied to inlet compression 
section 144 of wrapping section 24, and is advanced through inlet compression section 144 
by lower and upper drive belts 155, 157, respectively. Upon discharge from inlet 
compression section 144, elongated article 26 is moved to web application area 146 where 

10 lower web 30 and upper web 34 are applied to the lower and upper surfaces, respectively, of 
elongated article 26. Lower and upper web formers 174, 176 function to fold the sides of 
lower and upper webs 30, 34, respectively, into an overlapping relationship, with backing 
plate 188 being located between the side surface of elongated article 26 and the overlapping 
folded sides of lower and upper webs 30, 34 on each side of elongated article 26. Glue 

15 applicator 1 80 applies a line of heated adhesive between the overlapping areas of respective 
lower and upper webs 30, 34, which are then pressed together against backing plate 188 by 
belt 190 of pressure application assembly 186, to form a sleeve-type package or wrapper 
about elongated article 126. Lower and upper belts 165, 173, respectively, of discharge 
section 150 then function to continue advancement of the wrapped elongated article 26 

20 through passage 1 82 defined by discharge section 1 50, and cooling bars 204 engage the outer 
surfaces of lower web 30 at the area of overlap between lower web 30 and upper web 34, to 
extract heat from the glue seal between webs 30, 34. By the time the wrapped elongated 
article 26 reaches the outlet of discharge section 150, the glue applied between the 
overlapping areas of webs 30, 34 together to form a sleeve-type wrapper about elongated 

25 article 26. The wrapped elongated article 26 is then discharged from discharge section 150 
to a log saw, which functions to sever the wrapped elongated article 26 into individual 
packages. 

As described previously, web supply section 22 functions to continuously 
supply lower and upper webs 30, 34, respectively, to wrapping section 24 during 
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advancement of elongated article 26. The various components and operations of web supply 
section 22 and wrapping section 24 are controlled via a central controller using appropriate 
hardware and software, to ensure that the speeds of operation and other operating parameters 
of both web supply section 22 and wrapping section 24 are coordinated during operation, 
5 While the invention has been shown and described with respect to a particular 

embodiment, it is understood that variations and alternatives are contemplated as being 
within the scope of the present invention. For example, and without limitation, while webs 
30, 34 are shown and described as being formed of a pulp-based material and glued together, 
it is understood that webs 30, 34 may also be formed of a thermoplastic material which can 

10 be secured together via a heat seal or the like. Further, while elongated article 26 is 

described as a compressible stack of interfolded paper towels, it is understood that wrapping 
system 20 may be employed to wrap any type of elongated article using a pair of webs of 
wrapping material. In addition, while elongated article 26 is shown as being subjected to 
compression prior to wrapping, it is understood that it is not necessary to compress the article 

15 prior to application of the webs. Further, while web supply section 22 is shown as being 
oriented transverse to wrapping section 24 to supply webs 30, 34 in a transverse direction 
from an offset location, it is also understood that web supply section 22 may be oriented so 
as to be in line with wrapping section 24. While the web supply stations are shown and 
described as having web unwind mechanisms that engage the surface of the roll to unwind 

20 the web from the roll, it is also understood that the web may be unwound from the roll using 
a center drive web unwind mechanism, in which the roll is rotated by driving the center 
spindle on which the roll is supported. In addition, while the splicing mechanisms 
incorporated in the wrapping system of the present invention are shown and described as 
being of the type that temporarily maintain the web stationary during the splicing operation, 

25 it is also understood that a flying splice arrangement may be employed. In this type of 

splicing arrangement, the trailing end of the exhausted web is cut and bonded together with 
the leading end of the fresh web on the fly, without maintaining the webs stationary. 
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Various alternatives and embodiments are contemplated as being within the 
scope of the following claims particularly pointing out and distinctly claiming the subject 
matter regarded as the invention. 
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